Abstract Acquired tufted angioma is a rare, cutaneous and slow growing benign vascular neoplasm that usually affects pediatric populations. Only six cases of oral mucosal acquired tufted angioma have been reported in the English language literature. We present in this report the seventh case and discuss its clinical and pathological features.
Introduction
Acquired tufted angioma (ATA) was first identified and later characterized by Jones in 1976 and 1989 , respectively [1, 2] . Alternative terms such as tufted hemangioma, progressive capillary hemangioma and angioblastoma of Nakagawa have been widely used synonymously in the scientific literature [3] [4] [5] . The World Health Organization (WHO) classification recognizes ATA as a distinct vascular entity and defines it as ''an unusual, acquired, benign vascular neoplasm characterized by slow, indolent growth'' [3] . While most cases of ATA are seen in children less than 5 years of age, sporadic cases in adults have been documented in the literature [3, 6, 7] . Most cases of ATA involve the skin of the trunk and limbs [6, 7] . Mucosal involvement by ATA is extremely rare. The first oral case was described as recently as 2000 [8] and only six bona fide cases have been reported in the English language literature thus far (Table 1) [8] [9] [10] [11] [12] .
We present a case of ATA of the maxillary vermilion border of the lip and provide a comparison of mucosal ATA with ATA of cutaneous distribution.
Case Report
A 47 years old Caucasian male presented at the Postdoctoral Dental Clinic, University at Buffalo for routine periodontal assessment. During the initial examination, a slowly enlarging, painless, dull red papule (0.5 9 0.5 cm across) was noted on the left vermilion border of the upper lip (Fig. 1) . The lesion had a slight central depression. The patient reported that he noticed the lesion 8 weeks prior to consultation. His medical history was unremarkable and no previous trauma to the site was reported. However, the patient admitted to occasional irritation resulting from his maxillary anterior teeth. At a two-weeks follow-up, the lesion was clinically unchanged and thus, we decided to excise it.
Gross examination of the specimen showed a wedge of oral mucosa with a white color, measuring 0.7 9 0.4 9 0.4 cm. The base of the specimen was inked and then the tissue was trisected and submitted in toto for embedding.
Microscopic examination of the excised specimen revealed a stratified squamous epithelium with hyperkeratosis, hypergranulosis and irregular acanthosis. The superficial lamina propria shows ectatic capillary channels and discrete, densely cellular capillary lobules in a ''cannonball'' pattern (Figs. 2, 3 ). Immunohistochemical stains for CD34 and vimentin were diffusely positive in the cellular capillary lobules. The microscopic and immunohistochemical findings supported a diagnosis of acquired tufted angioma. The two-weeks postsurgical follow-up showed a satisfactory uneventful healing (Fig. 4) . No recurrence was seen at a three-years follow-up. Age is in years M male, F female 
Discussion
Acquired tufted angioma is a benign vascular neoplasm that usually affects the trunk and extremities of children [3, 6, 7] . Although cutaneous ATA occurs over a wide spectrum of age, most cases are diagnosed before the age of 5, typically during the first year of life [6, 7] . The adult onset ATA of the skin represents the minority of cases and shows a wide age range with relatively more cases seen between 3rd and 6th decades of life [6, 11] . In contrast, ATA of the oral mucosa and vermilion border is more common in adults [8, [10] [11] [12] and only one case has been documented in a 12 years old child [9] . While most cases of ATA are sporadic, some show a familial predisposition suggesting an autosomal dominant inheritance pattern [13] . Overall, cutaneous ATA shows no gender predilection [2, 6] . However, adult onset ATA of the skin shows a slight female predilection [6, 11] . This finding is in contradistinction to mucosal and vermillion ATA, where males are affected twice as much as females [8] [9] [10] [11] [12] .
Some authors have divided cutaneous ATA into solitary lesions and lesions associated with coagulopathies/syndrome. Solitary cutaneous ATA is typically a lesion with poorly defined borders, ranging from few to many centimeters in size. They range in color from dusky red to violaceous plaques, with, bluish or reddish hue. Their surface may show occasional nodularities, may be warm to touch and tender on palpation. Pediatric and adult onset solitary ATAs do not differ substantially in their clinical presentation [11, [14] [15] [16] . Solitary cutaneous ATA is an asymptomatic lesion with excellent prognosis and cosmetic outcome. In contrast, cutaneous ATA associated with chronic coagulopathy, thrombocytopenia (TCP) or, more importantly, Kasabach-Merritt syndrome (KMS) are symptomatic, show an infiltrative pattern and have a poor cosmetic outcome [14] . Occasionally, ATA of the skin has been reported to be associated with port-wine stains, pregnancy, and Crohn's disease [17] [18] [19] . Cutaneous ATA lesions associated with KMS and TCP may show induration, tenderness and pain. In addition, cutaneous atrophy, and joint/muscle pathoses resulting in restricted mobility after resolution or regression, may be observed [14] .
Mucosal ATA has a consistent clinical presentation. These lesions display a papular to nodular configuration and typically measure \1 cm in their largest dimension. They are asymptomatic and show an intact red-brown to purple-blue surface [8, [10] [11] [12] . One case with ulcerated surface is however documented in the literature [9] . Most mucosal ATAs are solitary and only one case has been reported to be associated with a port-wine stain [12] .
Clinical differential diagnosis of a lesion presenting in the maxillary vermilion border should include reactive salivary gland lesions (such as a mucocele and a sialolith) and a salivary gland neoplasm (i.e., canalicular adenoma).
Microscopically, a typical ATA shows multilobular vascular proliferation occupying the supportive connective tissue stroma of skin or mucosa. The so called ''cannonball'' nests consists of discrete lobular aggregates of spindle and polygonal cells with interspersed endothelial cells that line delicate slit-like blood capillaries [3, [8] [9] [10] [11] [12] 20] . The presence of endothelial cells has been confirmed by ultrastructural and immunohistochemical studies [12] . The spindle and polygonal cells contain cytofilaments and microfilaments. Dense fibrous connective tissue separates these lobules of cells [12] . ATA shows overlapping histological features with Kaposiform hemangioendothelioma (KHE) that include the presence of glomeruloid structures and a lymphatic network. Although distinguishing KHE from ATA may not be possible at all times, the presence of a conspicuous and prominent lymphatic network surrounding the cellular tumor lobules favors a diagnosis of KHE [20, 21] . In any event, it is believed that KHE and ATA may share a common biologic ancestry as indicated by reported histological and immunohistochemical similarities. These findings suggest that KHE and ATA may represent a spectrum of the same lesion [22] [23] [24] [25] . The microscopic differential diagnosis of ATA may also include juvenile capillary hemangioma. However, capillary hemangioma does not show the presence of cannonball nests and glomeruloid structures.
Spontaneous regression of ATA is a fortunate but rare occurrence that has been amply documented in the literature [26] [27] [28] . However, a persistent ATA requires treatment. Medical treatments such as corticosteroids, interferon-a and laser therapy have all shown variable treatment outcomes [14, [29] [30] [31] [32] [33] . While, treatment guidelines have not been laid out as yet [14] , the small size of mucosal ATA yields well to surgical excision [8] [9] [10] [11] [12] . Further reports on mucosal ATA may contribute to create a robust database that advances an accurate understanding of the biological behavior and treatment outcomes for this lesion.
